67,097-025; EH- 10985 



IN THE CLAIMS 

1. (Currently Amended) A high modulus turbine blade comprising: 
a base portion and a tip portion; 

a primary direction that extends from said base portion to said tip portion; and 
said turbine blade being formed of a base metal that has a crystallographic 
orientation, said crystallographic orientation having a high modulus direction, wherein said high 
modulus direction is aligned with said primary direction , wherein said base metal is a nickel- 
based alloy composition comprising 1-16% Cn 0-3% Mo, 3-13% W, 0-8% Re, 0-14% Ta, 3-7% 
Al 0-20% Co, 0-0.1% C. 0-0.02% B, 0-0 J % Zn and 0-2% Hf, and at least one element selected 
from up to 2%) Ti, up to 2% Nb, up to 1% V, up to 10% (Ru-hRh+Pd+Os-hlr-hPtV and up to 
0.25% Y, and the balance Ni . 

2. (Original) The turbine blade as recited in claim 1, wherein said high modulus 
direction is aligned to within a cone of about ten degrees of said primary direction. 

3. (Withdrawn) The turbine blade as recited in claim 1, wherein said base metal is a 
Fe based alloy. 

4. (Cancelled) 

5. (Currently Amended) The turbine blade as recited in claim L 4^wherein said 
nickel-N 4-based alloy is a superalloy composition comprises comprisin g 5.0% Cr, 10% Co, 2.0% 
Mo, 6.0% W, 3.1% Re, 5.6% Al, 9.0% Ta, 0.1% H f 1 16% Cr, 0 3% Mo, 3 13% W, 0 8% Re, 0 
11% Ta. 3 7% Al, 0 20% Co, 0 0.1% C, 0 0.02% 0 0.1% Zr, 0 2% HL 0 2% Nb, 0 1% V, 0 
2% Ti, 0 10% (Ru I Rh i Pd \ Os I Ir i Pt), 0 0.25% Y, and tho balance Ni . 

6. (Withdrawn) The turbine blade as recited in claim 1, wherein said base metal is a 
Co based alloy. 
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7. (Withdrawn) The turbine blade as recited in claim 1, wherein said base metal is a 
Mo based alloy. 

8. (Withdrawn) The turbine blade as recited in claim 1, wherein said base metal is a 
Nb based alloy. 

9. (Withdrawn) The turbine blade as recited in claim 1, wherein said base metal is an 
Al based alloy. 

10. (Withdrawn) The turbine blade as recited in claim 1, wherein said base metal is a 
Ti based alloy. 

11. (Currently Amended) The turbine blade as recited in claim 1, wherein said turb i ne 
blad e h a' : 5 b ee n heat treated to recrystaUize the base metal with said high modulus direction 
aligned with said primary direction comprises recrvstallized grains . 

12. (Currently Amended) An aircraft engine comprising: 
a fan; 

a compressor in at least partial fluid communication with said fan; 
a combustor in fluid communication with said compressor portion; and 
a turbine in fluid conmiunication with said combustor, said turbine comprising a 
rotor having a plurality of at least one high modulus turbine blades that has a primary direction 
that extends from a base portion to a tip portion of said plurality of high modulus turbine blades, 
said plurality of high modulus turbine blades being formed of a base metal that has a 
crystallographic orientation, and said crystallographic orientation having a high modulus 
direction, wherein said high modulus direction is aligned with said primary direction , wherein 
said base metal is a nickel-based alloy composition comprising 1-16% Cr, 0-3% Mo, 3-13% W, 
0-8% Re. 0-14% Ta. 3-7% AL 0-20% Co, 0-0.1% C, 0-0.02% B, 0-0.1% Zn and 0-2% HI and at 
least one element selected from up to 2% Ti. up to 2% Nb, up to 1% V, up to 10% 
(Ru+Rh+Pd+Os+Ir+Pt). and up to 0.25% Y. and the balance Ni . 
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13. (Original) The aircraft engine as recited in claim 12, wherein said high modulus 
direction is aligned within about ten degrees of said primary direction. 

14. (Withdrawn) The aircraft engine as recited in claim 12, wherein said base metal is 
a Fe based alloy. 

15. (Original) The aircraft engine as recited in claim 12, wherein said base metal is a 
Ni based alloy. 

16. (Canceled) 

17. (Withdrawn) The aircraft engine as recited in claim 12, wherein said base metal is 
a Co based alloy. 

18. (Withdrawn) The aircraft engine as recited in claim 12, wherein said base metal is 
a Mo based alloy. 

19. (Withdrawn) The aircraft engine as recited in claim 12, wherein said base metal is 
a Nb based alloy. 

20. (Withdrawn) The aircraft engine as recited in claim 12, wherein said base metal is 
an Al based alloy. 

21. (Withdrawn) The aircraft engine as recited in claim 12, wherein said base metal is 
a Ti based alloy. 

22. (Currently Amended) The aircraft engine turbin e blade as recited in claim 12, 
wherein said turbin e blade has been heat treat e d to recystalJize the b ase metal with said high 
modulus direction aligned with said primary direction comprises recrvstallized grains . 
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23. (Currently Amended) A method of tuning the natural vibration frequency of a 
turbine blade comprising the step of: 

increasing the elastic modulus in the primary direction of the turbine blade 
comprising 1-16% Cr. 0-3% Mo, 3-13% W, 0-8% Re, 0-14% Ta. 3-7% AL 0-20% Co. 0-0.1% C. 
0-0.02% B. 0-0.1%) Zn and 0-2% Ht and at least one element selected from up to 2% Ti, up to 
2%) Nb, up to 1% V. up to 10% (Ru+Rh+Pd-hOs+lr+Pt), and up to 0.25% Y, and the balance Nu 
wherein the primary direction is a direction that extends from a base portion to a tip portion of 
the turbine blade. 

24. (Original) The method as recited in claim 23, further including the step of 
aligning a high modulus direction of a base metal within a cone of about ten degrees of the 
primary direction of the turbine blade. 

25. (Original) The method as recited in claim 23, wherein the base metal is selected 
from the group comprising Fe, Ti, Co, Ni, Mo, Nb, and Al based alloys. 

26. (Original) The turbine blade as recited in claim 1, wherein said high modulus 
direction is within about ten degrees of the <1 1 1> crystallographic direction. 

27. (Currently Amended) The aircraft engine turbine blade as recited in claim 12, 
wherein said high modulus direction is within about ten degrees of the <111> crystallographic 
direction. 

28. (Original) The method as recited in claim 23, further including the step of 
aligning a <111> crystallographic direction of a base metal within a cone of about ten degrees of 
the primary direction of the turbine blade. 

29. (Currently Amended) A turbine blade comprising: 
a base portion and a tip portion; 

a primary direction that extends from said base portion to said tip portion; and 
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said turbine blade being formed of a base metal having a cubic crystal lographic 
structure with an associated <111> crystallographic direction , wherein said <111> 
crystallographic direction is aligned within a cone of about ten degrees of the primary direction^ 
wherein said base metal is a nickel-based alloy composition comprising 1-16% Cr, 0-3% Mo. 3- 
13% 0-8% Re. 0-14% Ta, 3-7% AK 0-20% Co, 0-0.1% C. 0-0.02% B, 0-0.1% Zn and 0-2% 
HI and at least one element selected from up to 2% Ti, up to 2% Kb, up to 1% V, up to 10% 
(Ru+Rh+Pd-hO$+Ir+Pt\ and up to 0.25% Y. and the balance Ni . 

30. (New) The turbine blade as recited in claim 1, wherein said nickel-based alloy 
composition comprises 2.0% Cr, 16.5% Co, 2.0% Mo, 6.0% W, 6.0% Re, 3.0% Ru, 5.65% 
Al, 0.15% Hf, 0.004% B, 0.05% C. 
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